Transcutaneous assessment of renal function in conscious rats with a device for measuring FITC-sinistrin disappearance curves.
Determination of the urinary or plasma clearance of exogenous renal markers, such as inulin or iohexol, is considered to be the gold standard for glomerular filtration rate (GFR) measurement. Here, we describe a technique allowing determination of renal function based on transcutaneously measured elimination kinetics of fluorescein isothiocyanate (FITC)-sinistrin, the FITC-labeled active pharmaceutical ingredient of a commercially available marker of GFR. A low cost device transcutaneously excites FITC-sinistrin at 480 nm and detects the emitted light through the skin at 520 nm. A radio-frequency transmission allows remote monitoring and real-time analysis of FITC-sinistrin excretion as a marker of renal function. Due to miniaturization, the whole device fits on the back of freely moving rats, and requires neither blood sampling nor laboratory assays. As proof of principle, comparative measurements of transcutaneous and plasma elimination kinetics of FITC-sinistrin were compared in freely moving healthy rats, rats showing reduced kidney function due to unilateral nephrectomy and PKD/Mhm rats with cystic kidney disease. Results show highly comparable elimination half-lives and GFR values in all animal groups. Bland-Altman analysis of enzymatically compared with transcutaneously measured GFR found a mean difference (bias) of 0.01 and a -0.30 to 0.33 ml/min per 100 g body weight with 95% limit of agreement. Thus, with this device, renal function can be reliably measured in freely moving rats eliminating the need for and influence of anesthesia on renal function.